Abstract. Suppose that f : X ! Y is a map between spectra and E 2 ðX Þ; F 2 ðY Þ are E 2 -terms of the E-, F -Adams spectral sequences for X ; Y , respectively. We shall give conditions for f Ã : E 2 ðX Þ ! F 2 ðY Þ such that f Ã : p t ðX Þ ! p t ðY Þ is monomorphic or epimorphic.
Introduction
Let f : X ! Y be a map of spectra. In this paper, we argue conditions such that the homomorphism f Ã : p t ðX Þ ! p t ðY Þ is monomorphic or epimorphic by using the Adams spectral sequences. Let l : E ! F be a map of ring spectra. Then we have the E-and F -Adams spectral sequences fE ðY Þ is epimorphic for 0 a s a s 1 ðtÞ. Then f Ã : p t ðX Þ ! p t ðY Þ is epimorphic.
If E Ã E is flat, then E s; t 2 ðX Þ ¼ Ext s; t E Ã E ðE Ã ; E Ã ðX ÞÞ. But we argue in the general cases. As an application of the main theorems, consider the localizations L E X and L F X . The ring map l induces a map L l : L E X ! L F X . We apply the main theorems to L l . We define a spectrum E by a cofibration 
Þ is monomorphic for s a s 0 ðtÞ and u ¼ t, and epimorphic for s < s 0 ðtÞ and 
For our purpose, we review the theory of the Adams spectral sequence in § 2 and compare two Adams spectral sequences in § 3. Theorems 1.1-1.4 and Corollary 1.5 are proved at § 3. In this paper, we work in the stable homotopy category.
The Adams spectral sequences
Let E be a ring spectrum with unit h E : S 0 ! E. Consider a cofibering
and the boundary homomorphism q E : p tþ1 ðE5X Þ ! p t ðS 0 5X Þ. For a spectrum X , we denote
We use notation The following lemma holds by definition (see [4] ). 
The following is a well-known fundamental result. ðX Þ be a subset consisting of elements y E satisfying the above proposition ii) for an element
Consider another ring spectrum F with unit h F : S 0 ! F and a ring map l : E ! F . We have cofiberings X We notice that h
Consider the following conditions for some integers a b 0; b:
Comparison of two Adams spectral sequences
In this section, we compare two Adams spectral sequences and prove Theorems 1.1, 1.4 and Corollary 1.5.
Let f : X ! Y be a map between spectra and l : E ! F a ring map between ring spectra. Inductively, we have maps 
We use this lemma inductively. By the statements i), ii) applied for s þ i instead of s with 0 a i a n À 2, we can define elements x sþ1 ; x sþ2 ; . . . ; 
ðY Þ is epimorphic for 0 a i a n À 2. 
ðY Þ is epimorphic then f sþrÀ1Ã q E ðx sþr Þ ¼ q F y sþr , and so By induction on n, E Ã ðE n 5X Þ is flat over E Ã . Now, Ext s; Ã F Ã F ðF Ã ; F Ã ðE5E n 5X ÞÞ is a cohomology group of a cochain complex
Since F Ã F is flat, 
